Pursuing the goal to single out the validity region of the high-energy resummation, better known as BFKL approach, and to possibly disentangle BFKL effects from the ones coming from a DGLAP-inspired, fixed-order description, new predictions for the forward inclusive hadron-jet production, tailored on the CMS and CASTOR acceptances, are given.
Introduction
The Balitsky-Fadin-Kuraev-Lipatov (BFKL) [1] approach represents the most effective mechanism to resum to all orders, both in the leading (LLA) and the next-to-leading (NLA) approximation, large energy logarithmic contributions rising in the Regge limit of QCD. With the aim of enhancing our knowledge of this high-energy regime, a wide range of semi-hard channels [2] (see [3] for some applications) has been suggested so far: the exclusive electroproduction of one [4] [5] [6] or two light vector mesons [7] [8] [9] [10] , the inclusive hadroproduction of two jets with large transverse momenta well separated in rapidity (Mueller-Navelet reaction [11] ), for which a wealth of phenomenological analyses have been carried out so far [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] , the inclusive emission of two charged light hadrons [26] [27] [28] , multi-jet production [29] [30] [31] [32] [33] [34] [35] , heavy-quark pair photo-and hadroproduction [36] , J/Ψ-jet [37] correlations and forward Drell-Yan dilepton production [38] [39] [40] with a possible backward-jet emission [41, 42] .
We propose in this work the study of a novel semi-hard reaction in the NLA BFKL approach, the inclusive hadron-jet production [43, 44] , i.e. when a charged light hadron and a jet are emitted in the final state with large transverse momenta, κ H,J , and featuring a strong separation in rapidity. This analysis presents new, interesting features. On one hand, the concurrent detection of two basically distinct objects leads to a natural asymmetric configuration in the κ-plane, thus permitting to better discriminate pure BFKL effects from DGLAP ones. On the other hand, considering just one hadron in the final state, instead of two ones, allow us to dampen "minimum-bias" effects, thus easing to match experimental data. Finally, this process serves as a testfield for the comparison of different jet algorithms and parameterizations for fragmentation functions (FFs).
Theoretical setup and numerical analysis
The reaction under exam is
where a charged light hadron (π ± , K ± , p (p)), and a jet, with large transverse momenta, κ H,J Λ QCD , and featuring a large separation in rapidity, Y ≡ y H − y J , are detected together with a secondary, inclusive hadronic system, X. We can write the differential cross section as
with ϑ ≡ ϑ H − ϑ J − π, ϑ H,J being the hadron/jet azimuthal angle. Here, C 0 represents the ϑ -averaged cross section, whereas the C n>0 coefficients carry out information about the hadron-jet azimuthal distribution. With the aim of matching kinematic configurations typical of LHC analyses, we take the integrated coefficients over the final-state phase space and keep fixed the rapidity interval, Y , between the hadron and the jet: 1. CMS-jet detection [45] : both the hadron and the jet emitted inside the typical acceptances of the CMS detector: 5 GeV < κ H < 21.5 GeV, 35 GeV < κ J < 60 GeV, |y H | ≤ 2.4, |y H | ≤ 4.7;
2. CASTOR-jet [46] detection: a hadron always tagged inside CMS, together with a very backward jet detected by CASTOR in the range: 5 GeV < κ J 17.68 GeV, −6.6 < y J < −5.2.
In our calculations, done in the MOM renormalization scheme, the MMHT 2014 NLO PDF parameterization [47] , together with two different NLO hadron FF sets, AKK 2008 [48] and HKNS 2007 [49] , was employed. We used the Brodsky-Lepage-Mackenzie (BLM) scheme [50] , as given in its exact version [20] , for the choice of the renormalization scale, µ R , and we set µ F = µ R ≡ µ (BLM) R . In Fig. 1 we examine C 0 for different inclusive NLA BFKL reactions: dijet (Mueller-Navelet), hadron-jet and dihadron production at √ s = 7, 13 TeV in the CMS-jet range selection, whereas in Fig. 2 we present results for different ratios R nm ≡ C n /C m at √ s = 13 TeV). For a comprehensive discussion on results, numerical tools and uncertainty estimate, we refer to Section 3 of [43] .
Conclusions and Outlook
We proposed a novel reaction as probe of the BFKL dynamics, i.e. the inclusive hadron-jet production at the LHC, giving predictions for cross section and azimuthal correlations in the NLA accuracy. The Y -dependence of our observables exhibits trends similar the ones found for semihard processes previously studied (e.g. Mueller-Navelet process, inclusive dihadron production, etc...), when the jet is tagged inside the CMS detector, while new, unexpected features have appeared in the CASTOR-jet configuration. A more detailed analysis in this direction, together with comparisons between BFKL-inspired and DGLAP-based, fixed-order calculations is underway. 
